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I. Progress i n  This Report Period 
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The i r r a d i a t i o n  chamber f o r  t h e  conduct of pulsed photo- 
conductivity i n  vacuum has been completed, I n i t i a l  experiments wi th  
10 ohm-cm p-type s i l i c o n  indicate  t h a t  adequate s igna ls  f o r  l i f e t ime  
measurements can be a t ta ined  with t h i s  technique. One d i f f i c u l t y  i s  
RFI noise f r o m t h e  e lec t ron  beam def lec t ion  pulse being picked up by 
t h e  t e s t  specimen, Though t h i s  noise s igna l  does not i n t e r f e r e  with 
room temperature measurements of unirradiated s i l i con ,  it w i l l  l a v e  
t o  be reduced f o r  measurements o f  shor te r  lifetimes at e i t h e r  l?wer 
temperatures o r  on i r r ad ia t ed  specimens, E f fo r t s  t o  eliminate . this 
noise  pickup are now underway and it is  an t ic ipa ted  t h a t  the noise 
s i g n a l  can be reduced t o  a f e w  mi l l i vo l t s  w i t h  spec ia l  shielding 
apparatus now under construction. The technique of pulsed photocon- 
d u c t i v i t y  using the pulsed e lec t ron  beam has been demonstrated as  an 
adequate approach t o  l ifetime studies  i n  s p i t e  of t h e  s ignal- to-  
no ise  r a t i o  problems tha t  were ant ic ipated.  

The study of t h e  Ev + O.3ev l e v e l  i n  p-type s i l i c o n  has 
Additional work was a l so  done t o  

It is now f e l t  
been extended t o  o ther  dopants, 
confirm the  preliminary work reported l a s t  month. 
t h a t  doping has no influence on t h e  introduction r a t e  of t h e  0.3ev 
l e v e l .  
doped wi th  B, A l ,  In, Ga, and Gd. 
introduct ion r a t e  of  the Ev + O.3ev l e v e l  f o r  1 Mev e lec t rons  is  
0.028 cm-l. 

The s tud ie s  m a d e  have included crucible  grown p-type s i l i c o n  
I n  a l l  cases the room temperature 

The only f ac to r  found which influences the introduct ion 
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of t h i s  l e v e l  i s  the  oxygen concentration. Since t h e  O.3ev l e v e l  
i s  not found i n  f l o a t i n g  zone s i l icon ,  t h i s  can be considered 
addi t ional  evidence t h a t  the O.3ev leve l  and t h e  Si-K center  are 
associated with the  same defect.  

Annealing s tudies  of t h e  O.3ev l e v e l  have a l so  been 
continued. Ef for t s  t o  understand t h e  annealing of t h i s  energy l e v e l  
have been complicated because the sample does not  anneal t o  t h e  
pre- i r r a d i a t e d  condition at temperatures below 600Oc. 
appears t h a t  the  0.3 l e v e l  anneals i n t o  several  other  deep defect  
l e v e l s .  This change begins a t  40OoC. A t  temperatures below t h i s  
the  0 .3  l e v e l  is s table;  however, annealing produces shallower 
l e v e l s  a t  about 0.2ev. The concentration of these l e v e l s  i s  very 
small compared t o  t h a t  of b.3ev l e v e l s ,  
e f f e c t s  of these leve ls ,  the  Hall coef f ic ien t  may not be t h e  best 
method f o r  annealing s tudies  of t h e  O.3ev leve l .  
under consideration. 

It now 

Because of  t h e  overlapping 

Other methods a r e  

11. Anticipated Act iv i t ies  During the  Next Report Period 

One MeV electron i r rad ia t ion  and H a l l  e f f e c t s  measurements 
of s i l i c o n  as a function o f  dopant mater ia ls  w i l l  be continued. 
In  addi t  ion, f i n a l  refinements on t h e  pulsed photoconductivity 
apparatus w i l l  be completed and l ifetime measurements as a function 
of temperature and i r r a d i a t i o n  w i l l  be i n i t i a t e d .  

111. Manpower Expended i n  This Report Period 

MANPOWER EXPENDITURES 
NAS5 - 3805 

Period 1 November - 2 8  November 

TOTAL 

J. R. Carter 1 2 0  

R. G. Downing 28 

H. F l icker  

R e  spectf  u l l y  submitted , 

R .  G. Downing 
Pro jec t  Manager 

Total  300 

&proved : 

J. !%. Denney, Di ref tor  
Sol  d S ta te  Physics 
Laboratory 
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